INFANTS(VLBW), C.Cox, M.Hack, CSU & CWRU, Cleve. Oh.
The a u d i t o r y b r a i n s t e m response(ABR)is f r e q u e n t l y used t o ass e s s a u d i t o r y and n e u r o l o g i c f u n c t i o n i n t h e n e o n a t a l i n t e n s i v e c a r e unit(N1CU). Although l o n g i t u d i n a l d a t a on t h e r e l a t i o n s h i p o f ABR t o l a t e r a u d i t o r y f u n c t i o n i s a v a i l a b l e , t h e r e i s no inf o r m a t i o n on ABR and l a t e r development.
To a s s e s s t h e p r o g n o s t i c v a l u e o f t h e ABR p e r t a i n i n g t o l a t e r n e u r o l o g i c and c o g n i t i v e development, 45 VLBW(<l.Skg)(E B.Wt.
1.2g, n GA 29wks)were t e s t e d i n t h e NICU and followed f o r 3 y r s . B e h a v i o r a l h e a r i n g t e s t and a c o u s t i c immittance d a t a were o b t a i ned i n a d d i t i o n t o n e u r o l o g i c outcome r e s u l t s , Bayley Developmenta l S c a l e s a t 2 y r s , and S t a n f o r d B i n e t d a t a a t 3 y r s . c o r r e c t e d age. The c h i l d r e n were s e p a r a t e d i n t o two groups based on whether t h e i n i t i a l NICU ABR d a t a were normal o r abnormal(absence o f Wave V a t 30 o r 60 dB HL o r u n c l a s s i f i a b l e waveform). 8 s u b j e c t s ( l 8 % ) had abnormal ABR's i n t h e NICU.
NICU Abnormal(n=8) 82f10 8 4 f 1 3 85f15 0 1 *2C.P., 1 H y d r o c e p h a l u s ( t h i s c h i l d l a t e r had a n abnormal ABR) Although group means were d i f f e r e n t , a t -t e s t a n a l y s i s o f d i f f e re n c e s between t h e m e n t a l and motor p o r t i o n s o f t h e Bayley S c a l e s and Stanford-Binet f a i l e d t o r e a c h s i g n i f i c a n c e ( p < . 0 5 ) . These r e s u l t s i n d i c a t e t h a t e a r l y ABR f a i l u r e s have l i t t l e p r o g n o s t i c v a l u e w i t h r e g a r d t o subsequent Bayley and S t a n f o r d s e r o t o n i n and catechoiamine ptI&ays o r i g i n a t i n g i n t h e b r a i n s t e m r e g u l a t e s l e e p , t e m p e r a t u r e , and f e e d i n g i n i n f a n t s .
To a s s e s s m a t u r a t i o n of t h e s e systems a t b i r t h we measured lumb a r c e r e b r o s p i n a l f l u i d (CSF) 5 -h y d r o x y i n d o l a c e t i c a c i d (5-HIAA) and h o m o v a n i l l i c a c i d (HVA), s t a b l e a c i d m e t a b o l i t e s of s e r o t o ni n and dopamine, u s i n g h i g h performance l i q u i d chromatography w i t h e l e c t r o c h e m i c a l d e t e c t i o n . CSF was o b t a i n e d f o r medical i n d i c a t i o n s ; samples were d e p r o t e i n i z e d w i t h p e r c h l o r i c a c i d .
5-HIAA i n preterm n e o n a t e s 28-33/40 g e s t a t i o n ( g s t n ) was 4 t i m e s h i g h e r t h a n i n 6-10 y r o l d s (107+12 n g l m l , N=19,vs 27+1, N=43) and s l i g h t l y h i g h e r t h a n i n t e r m n e o n a t e s 34-42/40 g s t n ( 9 6 5 0 , N-29) and 1-6 month(mo) o l d s (91+8, Nx13, p<.01 ANOVA). I n cont r a s t HVA peaked i n t h e 1-6 no o i d s group a t 167+11 ng/ml; t h i s l e v e l was 61% h i g h e r t h a n i n t h e 28-33/40 g s t n (i04+12) and 22% above t h e 34-42/40 g s t n group ( 1 3 7 5 5 , p<.Ol ANOVA). I n 6-10 y r o l d s HVA d e c l i n e d t o 67+3.
The HVA/5-HIAA r a t i o i n c r e a s e d from 1.2+.2 i n preterms t o 1794+.2 i n 1-6 no o l d s and 2.58+.1 (p<.01 ANOVA) i n t h e o l d e r c h i l d r e n . Lumbar CSF l e v e l s of HVA and 5-HIAA probably r e f l e c t t u r n o v e r of t r a n s m i t t e r s emanating from b r a i n s i n c e v e n t r i c u l a r v a l u e s i n 2 i n f a n t s were 2-3 f o l d h i g h e r t h a n lumbar l e v e l s and o b s t r u c t i v e hydrocephalus reduced HVA by 90% and HIAA by 67% i n 1 p a t i e n t . The r e s u l t s a g r e e w i t h e x p e r i m e n t a l evidence t h a t t u r n o v e r of c e n t r a l b i o g e n i c amine t r a n sm i t t e r s i s r e l a t i v e l y h i g h i n p e r i n a t a l mammals. S e r o t o n i n pathways may mature e a r l i e r t h a n n e a r b y dopamine neurons.
REGIONAL CEREBRAL BLOOD FLOW (CBF) I N A RAT MODEL ?I686 PARALLELS CHANGES IN HUMAN PERINATAL HYPOXIC-ISCHEMIC ENCEPHALOPATHY(H1E). F. S i l v e r s t e i n , B a s s e t t , and M. J o h n s t o n . (Sponsored by Gary G o l d s t e i n ) Univers i t y o f Michigan, Dept. o f P e d i a t r i c Neurology, Ann Arbor. Exposure o f immature r a t s t o 8 % 0 2 a f t e r u n i l a t e r a l c a r o t i d a r t e r y l i g a t i o n (UCL) i s used a s a model of p e r i n a t a l HIE. The procedure c a u s e s r e p r o d u c i b l e m e t a b o l i c , neurochemical and h i st o p a t h o l o g i c a l changes l a t e r a l i z e d t o f o r e b r a i n on t h e s i d e of l i g a t i o n . T i s s u e e f f e c t s a r e a t t r i b u t e d t o a combination of hypoxemia and r e l a t i v e i s c h e m i a , b u t CBF h a s n o t been measured.
To s t u d y r e g i o n a l CBF i n 7 day o l d pups, we d i d i n t r a c a r d i a c i n j e ct i o n s of 1 4 c -i o d o a n t i p y r i n e (IAP) and measured t r a c e r accumulat i o n i n b r a i n s t e m , s t r i a t u m and f r o n t o l a t e r a l c o r t e x . I n cont r o l s , b r a i n s t e m v a l u e s (dpm/mg t i s s u e ) were 220+_9% h i g h e r t h a n t h o s e i n s t r i a t u m and c o r t e x and s i d e t o s i d e v a r i a t i o n was negl i g i b l e . Hypercarbia (pC0260) doubled accumulation of t r a c e r b u t 8 % 02 (pA0230) had no e f f e c t . R e l a t i v e CBF t o each hemisphere was expressed a s s t r i a t u m / b r a i n s t e m (SIB) r a t i o s i n c e b r a i n s t e m i s n o t s u p p l i e d by t h e c a r o t i d a r t e r i e s (S/B=.49+.03 i n c o n t r o l s ) . UCL reduced SAP i n t h e i p s i l a t e r a l hemisphere-by 20% (S/B:.46+ .O1 c o n t r a l a t e r a l v s .37+.02 i p s i l a t e r a l , P<.05, N=8). 8% 0 2 superimposed on UCL p r o g~e s s i v e l y reduced i p s i l a t e r a l hemisphere f l o w t o 30% of t h e c o n t r a l a t e r a l hemisphere v a l u e a t 2 h r s (SIB: .48+.02 v s .14+.01,p<.001, N=10). IAP a u t o r a d i o g r a p h y and I n d i a inkperfusions-confirmed t h a t t h e i p s i l a t e r a l hemisphere became i s c h e m i c and remained s o f o r up t o 4 h r s a f t e r hypoxia ended. The d e c r e a s e i n CBF i n t h i s r a t model p a r a l l e l s changes which probably l e a d t o b r a i n i n j u r y i n human p e r i n a t a l HIE. I n anemia and polycythemia t h e r e l a t i v e c o n t r i b u t i o n s of changes i n a r t e r i a l 0 c o n t e n t (Ca0 ) and blood v i s c o s i t y a r e un-2 c l e a r . We s t u d i e d t h i s q u e s t i o n i n 6 u n e n e s t h e t i z e d lambs (<7 days o f a g e ) . A f t e r i n i t i a l measurements of a r t e r i a l and s a g i t t a l s i n u s PO , CaO , CBF (microsphere t e c h n i q u e ) , c e r e b r a l 0 consumpt~on~:%~O~),~cerebral f r a c t i o n a l oxygen e x t r a c t i o n (E= 2 CMRO /CBFxCaO ) and t h e p o s i t i o n of t h e oxyhemoglobin d i s s o c i at i o n 2 c u r v e (p2 ) were made ( S t a t e l ) , we performed a n exchange t r a n s f u s i o n w??h methemoglobin-containing a d u l t sheep r e d c e l l s .
T h i s changed h e m a t o c r i t w i t h o u t changing CaO . A f t e r exchange, t h e h e m a t o c r i t i n c r e a s e d from 20 t o 40% whilr? CaO changed from 8.8'0.2 (XiSEM) t o 10.1f0.2 ml/lOO ml. Repeat meagurements were made i n 1 hour ( S t a t e 2 ) . PC0 and P d i d n o t change ( p a i r e d t t e s t ) . CBF f e l l (138.8f14.1 vg 102.41!?.4 m1/100g/min, p < 0 . 0 2 ) , and E r o s e i n each experiment (0.51f0.01 v s 0.60f0.01, p<.001). CMRO was c o n s t a n t (6.2'0.5 v s 6.2+0.4 ml/lOOg/min). V i s c o s i t y rose2from 1 . 7 t o 3.7 c e n t i p o i s e (measured a t a s h e a r r a t e o f 2 3 0 / s e c . ) . Four of t h e s e a n i m a l s were g i v e n methylene b l u e t o r educe methemoglobin and Ca02 r o s e t o t h e v a l u e a p p r o p r i a t e f o r t h e h e m a t o c r i t . Measurements were r e p e a t e d ( S t a t e 3 ) . The r a t i o (CBF -CBF )/(CBF -CBF ) r e p r e s e n t s t h e p r o p o r t i o n of t h e change 3 i n f l o w r?Ssultink from a change i n v i s c o s i t y . T h i s r a t i o i s 0.45. Thus changes i n v i s c o s i t y account f o r about h a l f o f t h e changes i n CBF. (NIH Grant HD 13830) 
